The introduction of the first tradable stock index futures of VN 30 is a very good signal showing that Vietnam is starting to have a high-level financial market, which brings many expectations about sustainable and safe development of its stock market. However, risk concerns of this type of derivative products have been raising with many claims since then. This article aims to provide empirical evidences to show if futures trading plays important role of price discovery and information transmission for spot market. Using daily data collected about VN 30 Index Futures, VN 30 Index, VN Index which is divided into three sub-periods (increase/decrease/recovery), the research verifies VN 30 Index Futures' role of price discovery and information transmission by applying Vector Error Correction Model (VECM). Empirical findings show that there is a stable equilibrium relationship between the two series groups (including VN 30 Index Futures, VN 30 Index and VN 30 Index Futures and VN Index) during three sub-periods or spot and futures markets are integrated and synchronized. In particular, VN 30 Index Futures' price discovery and information transmission are clearly seen when the market falls or does not change a lot.
INTRODUCTION
In August 2017, Vietnam's derivatives market officially operated with the first tradable index futures of VN 30. This event marked Vietnam as the 42nd country in the world and the 5th country in ASEAN (after Singapore, Malaysia, Indonesia, and Thailand) having this high-level financial market. VN 30 Index Futures is expected to limit the risks, and diversify the investment products, increase the liquidity and scale of the stock market, as well as help the stock market to grow stably and safe, thereby increase its attractiveness to the investors.
After more than a year of introduction in Vietnam's stock market, VN 30 Index Futures has experienced impressive achievements. There has been a continuous upward trend in both trading volume and trading value. According to the data reported by Ho Chi Minh Stock Exchange (HOSE) and Hanoi Stock Exchange (HNX), in 2018, this first product of derivative witnessed 19,697,764 negotiated contracts. The average trading volume reached 78,791 contracts/session, nearly seven times higher than in 2017. The total value of transactions reached nearly 1.86 million billion VND in 2018, of which July recorded an impressive number of 257,870 billion VND, 5.94 times higher than January (43,376 billion VND). Besides, the number of trading accounts experienced a great increase of 3.4 times higher than the end of 2017.
However, many investors still doubt the role of VN 30 Index Futures, which is believed containing many speculative factors. Vietnam's derivatives market is dominated by individual investors (up to 99%) (Nguyễn, 2019) , which is shown by the huge number of transactions, but most of them are shortterm and immediately closed in the same trading session. The volume of transactions used for hedging is only around 3-4 billion USD, which accounts for only approximately 2% of the spot market portfolio. Moreover, when VN30 Index Futures experienced the boom in trading volume, the spot market witnessed a sharp decline since the peak of 1,200 points of VN Index in 2018. This market shock raised an argument about the consequences of index futures for price volatility on the stock market. Many people have described Index Futures as "weapons of mass destruction" when referring to previous crisis like tulip crisis in Holland or financial crisis of 2007-2008, etc. In particular, these concerns are raising day by day when Vietnam intends to continue implementing the futures contracts on government bonds in the coming time -according to the roadmap for derivative market development until 2020.
The above practice provides an interesting experimental setting to examine if futures trading resulted in discovering the price and transferring the information to the spot market or not. In line with this objective, the research has assessed about the role of VN 30 Index Futures after 1.5 years implemented in Vietnam's stock market through three distinct phases, including increase, decrease, and recovery. To our best knowledge, this is the first paper using daily data to investigate the price discovery and information transmission by applying Vector Error Correction Model (VECM) between the VN30 Index Futures and VN Index, as well as VN 30 Index. In particular, different methods are used and compared to each other to exactly estimate VN 30 Index Futures' roles. The findings of the paper will contribute to the literature review on derivatives in general and index futures in particular in emerging countries like Vietnam, as well as in different phases of market development (namely increase, decrease, and recovery periods). Moreover, the contributions of the study are framed in providing empirical evidences showing if stock index futures play an important role for promoting the stable development of the spot market. These important insights will be relevant to propose more appropriate solutions for complete futures market development in Vietnam in the coming time.
After Introduction, section 1 reviews the literature about index futures and their role for stock market. Methodology and data used are presented in section 2 following with the results explanation in section 3 and a discussion in section 4. Last section provides some conclusions.
LITERATURE REVIEW
Trading in stock futures and stock index futures has surged globally in the last decades. In comparison with 2017, the number of stock futures and stock index futures contracts traded in 2018 increased by 37.6% and 43.2%, equivalent to 1,450 million contracts and 3,380 million contracts, respectively (WFE, 2019).
The futures contracts are designed with the original purpose to meet the hedging needs (Gong, Ji, Su, & Ren, 2016). Individuals or organizations participate in a futures contract to prevent the risks and protect themselves against adverse fluctuations that may change the value of their assets or debts, ensure the stability of futures cash flows. In addition to this initial purpose, futures contracts also become an appropriate tool for speculating purposes and arbitraging transactions as risk loving investors often prefer the futures market to the spot market (Lean, McAleer, & Wong, 2015) . With low transaction prices and high leverage (Antoniou, Koutmos, & Periclic, 2005; Chen and Gau, 2010), investment in the futures market is less expensive than trading goods or assets on the underlying spot market. Therefore, the potential profitability of transactions in the futures market also promises much higher than participating in the spot market and thus attracting many investors. In addition, the futures market provides an additional channel of capital mobilization for businesses and governments, facilitating the deployment of new financial products, as well as increasing the shock resistance of the financial system (Chui, 2010) . In the futures market's activities, the price discovery and information transmission mechanisms are especially important functions.
The emergence of the stock index futures market has led many debates about the connection between the spot and futures market (Aloui, Hkiri, Lau, & Yarovaya, 2017; Bohl, Diesteldorf, & Siklos, 2015), as well as whether its appearance affects the stability of the financial market (Kutan, Shi, Wei, & Zhao, 2018; Jian, Wu, & Zhu, 2018). Aloui et al. (2017) note that the interconnection between the spot and futures markets is different due to the difference in the levels of economic development or the level of market openness and trading volumes on futures markets among the countries. For instance, the intensity of information transmission between stock indexes and the stock index futures in the developed markets may be higher than in the emerging markets.
According to Bohl et al. (2015) , previous researches on the impact of futures market on the underlying spot market led to two different results. Bohl et al. (2015) indicated that the futures market in developed financial markets reduces the volatility of the underlying market because market participants are mostly institutional investors who are well-informed and knowledgeable enough to make the appropriate decisions to invest. However, in emerging markets such as China, futures increase the change in price of the underlying market because many individual investors have less knowledge and tend to invest in herds. The comments on the behavior of private and institutional investors made by Bohl et al. (2015) are similar to the ones by Barber and Odean (2008) , Kaniel, Saar, and Titman (2008) .
It can be said that price discovery is an important function of the futures market. Price discovery is the process by which market participants incor-porate all relevant information to arrive at equilibrium asset prices (Chen & Gau, 2009 ). In many cases, the futures market is considered as a basis for determining the prices in the underlying spot market. In theory, every asset has a spot market where people with buying/selling needs make daily transactions. However, in practice, many goods with different categories and quality can be traded at different places and times. Therefore, a lot of potential "spot" prices can be observed for the same asset. The futures market gathers that information to create a uniform price, reflecting the spot price of a specific asset used as the underlying asset for the futures contract. Although the futures contract price is not necessarily the spot price in the future, but it also reflects the price that a market participant can expect for a transaction to perform later instead of accepting uncertain spot prices in the future. The futures market price discovery function cannot directly make futures spot price forecasts; however, it provides valuable lead information about futures spot prices (Kang, Cheong, & Yoon, 2013) .
The empirical results about price discovery effect such as the lead-lag relationship between spot and futures markets are mixed and diverse. Booth, Raymond, and Tse (1999) have argued that "futures markets play an important price discovery role for spot markets because of low transaction costs, the ready availability of short positions, low margins, and rapid execution." Other researchers such as Antoniou and Holmes (1995) In terms of the relationship between the spot market and the futures market, the mechanism of information transmission is a matter of interest to many researchers. According to Liu and An (2011) , "informationally linked markets refers to markets in which traded assets are fundamentally related to each other." However, they also argued that although those markets are interconnected, they still have various mechanisms of information transmission because of differences in transaction costs, legal frameworks, liquidity level, and other institutional factors. According to Ross's study (1989) , the futures trading can increase the transparency in information, which leads to more changes in price in the spot market (Ross, 1989 ). This conclusion was also consistent with the results of researches conducted by Aloui et al. (2017) who investigated the dynamic relationship between stock indices and the stock index futures ineleven countries. In most cases, transactions in the futures market are often more active than the underlying market so that information from this market is often more reliable than information from the spot market. In addition, due to its lower trading cost, the futures market attracts many investors so that new information is first created in the futures market before transferred to the spot market (Cox, 1976; Charteris & Masadziruma, 2017) . Therefore, Cox (1976) concluded that futures transactions would speed up the transmission of information to spot markets. This statement was also shared by other researchers such as Antoniou and Holmes (1995) , Harris (1989) , Chang, Cheng, and Pinegar (1999) .
It is worth noting that empirical studies do not give the same result on the impact of stock index futures on the volatility of spot market. Some studies conducted by Bae, Kwon, and Park (2004) In short, the implementation of the stock index futures market has led to a lot of debate about its impact on the stability of the underlying market. The role of two important functions of the futures market, namely price discovery and information transmission mechanisms, is also the discussed topic of many studies. However, the results of those researches are very different. We can reasonably explain this situation because different countries have a different level of economic development or the structure of the financial system. It can be said that Vietnam is a typical case showing the impact of futures market introduction on the spot underlying market. The majority of market participants in Vietnam are small investors so that low transaction prices and high leverage make the investment in the futures market cheaper than the investment in the spot market, which has become an important reason for attracting the investors. Although the futures market in Vietnam has been in operation for only 1.5 years, it has clearly demonstrated the positive role of the price discovery function, as well as supporting the destabilization hypothesis. This is also the general conclusion of many studies on the impact of futures market implementation in the emerging countries. Going back to the reality in Vietnam, while the futures market is continuously developing, there is a decline in the underlying market. This has led to many concerns about the role of the futures market as a risk management tool for the stability of Vietnam's stock market. Therefore, the goal of our research is to evaluate this issue comprehensively.
METHODOLOGY

Research design
In fact, VN Besides, the spot-futures relationship separately focuses on both price discovery and information transmission (see Figure 1 ). 
Data description
In Vietnam, the market experiences simultaneous trading of four VN 30 Index Futures contracts with four expired dates, including the third Thursday of the present month, the subsequent month, and the following two quarter-ending months.
Investors are required to pay an initial margin of 10% of the total purchase value for securities. For instance, an investor wants to purchase a contract VN30F1706, which is priced at 70.000.000 VND. He/she can enter into that position by depositing an initial margin requirement of 7.000.000 VND. In terms of orders, there are limit order, market order, ATO, and ATC. In particular, Vietnam determines the price fluctuation range of 7%. Call:
• P 0 : VN 30 Index Futures;
• P 1 : VN 30 Index;
• P 2 : VN Index.
There are also three basic regression models as follows:
• no constant, no trend: β is considered as the coefficient in the results extracted from EViews software. In other words, if t-statistic is bigger than τ on Kendall's tau table, the hypothesis H 0 is rejected and otherwise.
In addition, the research tries to find out the regression between P 0t and P 1t , as well as P 0t and P 2t , which is presented in the following equations: R is, the better the intercept and slope coefficients. In other words, this regression shows a significant relationship between two variables.
Secondly, the study also determines optimal lag by using the Akaike Selection Criterion (AIC). In detail, the lag length is selected when this criterion has the smallest value because it can ensure the stability of the model. There is an estimated VECM as follows: 
Cointegrating equation (long-run model): According to Appendix 6, 1 is the best optimal lag for the first sub-period, while the second and third sub-periods receive the optimal lag of 2.
In terms of co-integration, In fact, the impact of psychological factors on the market has been very complicated. The Vietnamese financial market always contents many high unstable factors, causing market panic, as well as making many difficulties for implementing the macroeconomic policies. Vietnam's stock market is considered as a market of individual investors who follow the psychology of the crowd. Most of domestic individuals do not deeply receive and understand market information or consult news published by domestic and foreign experts. They are less sensitive to market information. Therefore, they participate in the market with high risks and short-term vision. In addition, the current information is considered incomplete. Many rumors affect the investors' psychology, causing confusion and crowd psychology, as observed in the previous period.
Adjustment coefficients (standard error in parentheses)
When the market grows up, the over optimism bias makes Vietnamese individual investors believe that negative market events will not affect them too much, or that the market will be quickly recovered and continue to develop. They try to avoid acknowledging that their investment decisions have potential disadvantages, leading to push stock prices above their true values. After being amplified by many factors, stock prices go down and returned to its real. The market decline can be expressed and evaluated by the experts. Information spreads through the media make investors believe that prices continue to fall further. At this time, behavioral finance theory and feedback trading model showed that many Vietnamese investors' psychology may be affected and lead to acts of selling securities, both in the underlying market and in the derivative market. The role of VN 30 Index's price discovery and information transmission is expressed the best during the period of market decline.
CONCLUSION
The introduction of VN 30 Index Futures in August 2018 in Vietnam marked the appearance of derivative market in Vietnam. It is a very good sign of a growing maturity in the national financial market. VN 30 Index Futures are expected to play a stabilizing role in the stock market. Evidently, the debate about the spot-futures relationships has been raising since this derivative product was introduced on Vietnam's stock market.
The study provides the first empirical evidence about a stable equilibrium relationship between the two series groups (including VN Futures' price discovery role is reduced while there is an upward trend in the spot market. Moreover, the relationship between VN 30 Index Futures and VN 30 Index is stricter than that of VN 30 Index Futures and VN Index while the market is reduced or recovered and vice versa. Therefore, it is clearly seen that the research contributes to enriching the existing empirical evidence on price discovery and information transmission between the stock indices and stock index futures in the emerging countries like Vietnam. The study results are very significant in the context where many claims and concerns about risks brought by this type of derivative products have been raising since it first trading. Investors, as well as policy makers, can refer these proofs to believe in VN 30 Index Futures in particular and derivatives in general, and then continue to develop different other derivative products on Vietnam's stock market in the coming time.
However, it is obviously seen that the research is executed in a short period from VN 30 Index Futures' first trading to February 29, 2019, and only focuses on the role of price discovery and information transmission, while this product still plays other important roles like hedging or risk management or reducing the costs of trading. Therefore, the research results cannot fully reflect the total nature of VN 30 Index Futures on Vietnam's stock market. There is a need for further follow-up the studies with deep analysis, highly specific recommendations and longer (richer) sample of data about all roles of VN 30 Index Futures, as well as financial behaviors of investors who are trading in Vietnam's stock market.
